Values of the pressure coefficient of electrical conductivity of sea-water (cblorinity 19.7%o) at different temperatures are presented. The pressure coefficients vary from 1.50 X 10-5 decibar-1 at 0.5°C to 0.82 X 10-5 decibar-1 at 19.5°C. The accuracy is estimated to be ±5%. The results have been confirmed by tests at sea.
INTRODUCTION
For measurement in situ of the chlorinity of sea water by means of electrical conductivity, it is necessary to allow for the effect of pressure on conductivity. This report presents results of some measurements of this effect. The measurements were made during the development of a temperature-chlorinity-depth recorder (Hamon, 1955) , details of which are published elsewhere. The accuracy of the measurements was limited by the design requirements of the recorder, and it is realized that a more thorough investigation will be required if the technique of in situ chlorinity measurements is further refined and if its practice becomes more common. The present results are therefore tentative only.
LABORATORY MEASUREMENTS
Apparatus. Laboratory measurements of the effect of pressure on conductivity were made on a single sample of sea water of chlorinity 19.7%o. The sample was placed in a stainless steel pressure vessel (500 cc capacity). A glass conductivity cell with platinised platinum electrodes, of the same type as that used in the portable temperaturechlorinity bridge previously described (Hamon, 1956) , was attached to a thermometer socket protruding downwards from the lid of the pressure vessel. The two outer electrodes were connected electrically to the thermometer socket while an insulated lead from the centre electrode was brought out through a spark plug. Before sealing the vessel but after the cell had been covered by the sea water, a small amount of pure light petroleum was floated onto the surface of the water to prevent con-
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Journal of Marine Research (16, 2 tarnination of the pressure control valves as the pressure was being reduced. The conductivity cell was connected into a bridge circuit with 1000 c/ s supply and cathode-ray oscilloscope detector. The bridge was balanced by means of a resistance box in an arm of the bridge adjacent to the cell so that the box resistance is directly proportional to the conductivity of the sample, assuming that the cell constant is fixed. The sensitivity was such that a change of less than 0.01 % could be detected, but for most tests the balance was adjusted to about ±0.03%.
Adiabatic Tests. Since the deep water in the sea is always cold, it was necessary to measure the pressure effect at temperatures appreciably below ambient. Since there was no thermostatically controlled bath available in which the pressure vessel could be maintained at fixed temperatures long enough to come to equilibrium at each pressure, the low temperature tests were made under adiabatic conditions and a correction was applied for adiabatic temperature rise.
For the adiabatic tests, the pressure vessd was immersed in a bucket of water, or of ice and water, until the temperature inside the vessel, measured by a thermometer in the thermometer socket, was nearly equal to the temperature outside. The pressure in the vessel was then increased to approximately 1500 lb/in 2 by admitting nitrogen from a cylinder. The pressure was increased in three steps, the bridge balance being noted at each step. The pressure changes and bridge balances were carried out quickly so that conditions would be nearly adiabatic. A complete run at one temperature, including readings with increasing and decreasing pressure, was completed in about one minute. Table I shows the temperature, pressures (corrected for gauge calibration) and resistance box readings obtained.
The resistances were plotted against pressure at each temperature, and straight lines passing through the zero pressure reading were fitted The adiabatic temperature rise at each temperature, obtained by interpolation from Sverdrup, et al. (1942: table 13) , is given in column (3) of Table II . The corresponding fractional changes in conductivity, given in column (4), are based on temperature coefficients of conductivity at each temperature obtained from the tables of Thomas, et al. (1934) . These coefficients were assumed independent of pressure. Column (5) of Table II , which gives the pressure coefficient of conductivity corrected for adiabatic temperature rise, is the difference between columns (2) and (4). Since there must be some heat exchange between the water and the walls of the cell, the calculated adiabatic corrections are probably too large and the pressure coefficients too small. This effect, if significant at all, is relatively less so at low temperatures, where the greatest accuracy is required.
Isothermal Tests. To check the validity of the correction for adiabatic temperature rise, tests were carried out under isothermal conditions at ----'-------IL-------IL------1--- room temperature. Each pressure was held constant until stable conditions were reached, when simultaneous readings of temperature and resistance were made. Fig. I shows the results obtained. The straight lines were drawn with a slope determined from the tables of Thomas, et al. (1934) but were positioned by eye. From the intercepts of the lines with the 19.5°C ordinate, a mean pressure coefficient of 0.89 X 10-6 decibar-1 was deduced. This agrees with the value 0.82 X 10-5 de cibar-1 given in Table II , within the accuracy of the tests.
MEASUREMENTS AT SEA The temperature-chlorinity-depth recorder was tested in the Tasman Sea in April 1956. At five stations, the recorder was lowered either just before or just after the usual water-bottle casts were made so that the results could be compared. The change in chlorinity from its surface value was computed for the two deepest water-bottle samples that came within the depth range of the recorder. These values are given in column (4) of Table III . The chlorinity differences determined for the same depths from the recorder are given in column (5). These differences, derived from laboratory calibrations of the recorder, include a small correction for lack of exact compensation for the effects of temperature on conductivity. The difference between columns (4) and (5) shown in column (6) represents the effect of pressure. Column (7) shows for comparison the pressure correction calculated from the laboratory tests for the depths and temperatures shown. These figures are based on the usual approximation of 1 decibar = 1 metre and on a conductivity change of 4.6% for 1%o change in chlorinity (Thomas, et al., 1934) .
The agreement between columns (6) and (7) is very satisfactory for all except the first pair of values. It is thought that this large discrepancy is due to an error in Nansen bottle depth, since the stray angle was very large on this cast and since only two unprotected thermometers were in use. CONCLUSION Fig. 2 summarizes the results obtained. The curve represents the adiabatic test results of Table II . It is considered that the ordinates of this curve are accurate to ±5%. This is adequate for determining chlorinity at depths up to 1000 m to an accuracy of about ±0.01%o; for greater depths or more precise chlorinity determinations, more accurate measurements of the pressure coefficient will be necessary.
The results of the isothermal test and the measurements at sea are included in Fig. 2 . A pressure coefficient for 2.865% sodium chloride solution at 25°C, obtained by interpolation from the results published by Adams and Hall (1931) , has also been plotted. This value is lower than would be expected by extrapolation of the curve. Results given by ,-.. Table III , excluding the first, divided Into two groups according to depth, and averaged separately). 2.865% sodium chloride solution (Ada.ms and Ha.II, 1931). Adams and Hall (1931) for other concentrations indicate that the discrepancy is not of the sign to be expected from the difference in concentration. ACKNOWLEDGMENTS
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